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Mass Spectrometer - RAM

①  Each atom has an electron knocked  
 off which leaves the atom as a 
 positively charged ion  .

➁ The ions are accelerated by an electric field; repelled   
 by a positive plate, attracted towards a negative.

④ Any ions that are of the correct mass will be deflected ‘round the corner’. 

⑤ Any ions which are still too heavy for the magnetic field will crash into   
 the wall of the chamber. They will be detected later when the field is   
 stronger.

⑥➆ Any ions which are too light will be deflected too far. They would have   
 been detected earlier when the field was weaker.

⑦ Any ions arriving here are detected and counted.

The mass spectrometer is able to tell us 3 things about an element:

 1. the number of isotopes that element has,
 2. the mass number of each isotope, and
 3. the relative amounts of each isotope.

The information is printed out in the form of a mass spectrum.

➂ The strength of the magnetic field is gradually increased.
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     RAM  =    ( mass1  x  %1 )  +  ( mass2  x  %2 )           ___________________________
          100
       =    ( 35  x  75 )  +  ( 37  x  25 )           ___________________________
          100
       =  ( 3575 )   +   ( 37   )           ___________________________
          100
       =  

From this information it is now possible to 
calculate the average mass of all the  atoms 
in the element.

Atomic 
No. (Z) Name Symbol % Abundance RAM (Relative Atomic Mass)

3 Lithium
6 Li 7.59
7 Li 92.41

5 Boron
10 B 19.90
11 B 80.10

12 Magnesium

24 Mg 78.99
25 Mg 10.00
26 Mg 11.01

14 Silicon

28 Si 92.23
29 Si 4.68
30 Si 3.09

24 Chromium

50 Cr 4.35
52 Cr 83.79
53 Cr 9.50
54 Cr 2.36

* Some values within this table have been rounded/corrected for simplicity


